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1468Although the data would beneﬁt from corrobora-
tion, further pre-clinical support is prevented by high
speciﬁcity of the tracer for the human CXCR4,
limiting all investigation to the human setting. New
ligands enabling experiments in another species are
not yet available.
In summary, this ﬁrst proof-of-concept investiga-
tion demonstrates the general possibility to examine
and quantify alterations in CXCR4 receptor density
after myocardial infarction by means of Pentixafor-
PET/CT.Constantin Lapa, MD*
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infarction. FASEB J 2007;21:3197–207.Evidence of a Direct Effect of Myocardial
Steatosis on LV Hypertrophy and Diastolic
Dysfunction in Adult and Adolescent ObesityPrevious studies have shown that myocardial steatosis
occurs with age, diabetes, and themetabolic syndromeand that myocardial triglyceride content (MTGC) is
related to concentric left ventricular hypertrophy
(LVH) (1) and diastolic dysfunction (2), suggesting
a direct negative effect on the heart. Despite this,
whether a relationship between MTGC, concentric
LVH, and diastolic function exists in obesity per se is
unclear and in childhood obesity remains unknown.
1H-magnetic resonance spectroscopy (1H-MRS) is a
technique that can measure MTGC noninvasively (3).
We used 1H-MRS and cardiovascular magnetic reso-
nance imaging to explore the relationship between
increasing body fat and MTGC; the relationship be-
tween MTGC, LVH, and diastolic dysfunction; and
whether any changes were present in an adolescent
population.
A total of 128 adult subjects (71 female; body mass
index [BMI], 18.5 to 53.0 kg/m2) and 22 male adoles-
cents (10 to 15 years of age, BMI percentile 8 to 100)
underwent 1H-MRS and left ventricular (LV) studies,
as previously described (4,5). Total body fat content
(DXA, GE Lunar system, GE Healthcare, New York,
New York) and abdominal visceral fat mass (fourth/
ﬁfth lumbar water-suppressed turbo spin echo) were
also assessed. Age, BMI, systolic blood pressure (SBP),
and diastolic blood pressure were similar in men and
women. All subjects were normotensive (adults, 121 
11/74  8 mm Hg; children, 113  13/67  10 mm Hg),
normoglycemic (adults, 5.0  0.5 mmol/l; children,
4.8  0.6 mmol/l), and normocholesterolemic (adults,
5.1  0.8 mmol/l; children, 3.9  0.5 mmol/l). The
mean homeostatic model assessment of insulin resis-
tance (HOMA-IR) was 2.7  1.3 (adult population). All
subjects had normal LV ejection fraction (>58%).
In adults, although MTGC was positively correlated
with all measures of obesity (BMI, r ¼ 0.59; visceral
fat, r ¼ 0.46; total fat, r ¼ 0.60; females; BMI, r ¼ 0.53)
(Figure 1), only total fat mass (þ0.013%/kg fat,
p < 0.001) was an independent predictor of MTGC. No
sex difference in the regression coefﬁcient for the
associations of obesity with MTGC was seen. In ado-
lescents, MTGC was also positively correlated with
BMI percentile (r ¼ 0.45, p ¼ 0.035).
Increasing BMI was associated with LV cavity
dilation in both males (r ¼ 0.32, p ¼ 0.014) and females
(LV end-diastolic volume, r ¼ 0.39, p < 0.001).
In contrast, with increasing BMI, concentric LV
remodeling was only seen in males (LV mass, volume
ratio; r ¼ 0.44, p ¼ 0.01) and was positively correlated
with MTGC (r ¼ 0.39, p ¼ 0.003), a relationship that
remained after adjustment for SBP and HOMA-IR
(r ¼ 0.40, p < 0.005). In adolescent male subjects,
increasing BMI percentile was not related to cavity
dilation (r ¼ 0.32, p ¼ 0.14), but again was positively
correlated with indexed LV mass (g/m2.7, r ¼ 0.54,
FIGURE 1 Cardiac Steatosis
(A) Example of 1H-spectra. Relationship between myocardial
triglyceride content and body mass index (B) and left ventricular
(LV) peak ﬁlling rate (C). Adults: green circles ¼ male; pink
triangles ¼ female.
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1469p ¼ 0.01), again suggesting concentric remodeling.
Importantly, in the adolescent group, LV mass
index was also positively correlated with MTGC
(r ¼ 0.45, p ¼ 0.037), again remaining signiﬁcant aftercontrolling for SBP (r ¼ 0.45, p ¼ 0.04). Overall,
these ﬁndings suggest a role for cardiac steatosis, in-
dependent of the effects of blood pressure, in the
development of concentric LV remodeling in male
obesity.
There was no correlation between MTGC and global
systolic function in the form of LV ejection fraction in
either adults (male, r ¼ 0.15; female, r ¼ 0.12, both
p > 0.29) or adolescent males (r ¼ 0.2, p ¼ 0.36).
In contrast, even after controlling for LV mass, SBP,
and HOMA-IR, increasing MTGC remained corre-
lated with impaired diastolic ﬁlling rate (r ¼ 0.34,
p < 0.01). This would suggest that the accumulation
of myocardial triglyceride per se is related to diastolic
dysfunction in obesity. As obstructive sleep apnea
was only excluded on an interview basis, it is possible
that undiagnosed obstructive sleep apnea is related to
some of the diastolic dysfunction in this study.
This study shows that, even in the absence of
comorbidities, both adult and childhood obesity is
related to cardiac steatosis and that increased MTGC
is related to diastolic dysfunction. In addition, we
show that signiﬁcant sex differences exist in the
effects of MTGC, with increased levels correlating
with concentric LVH in adult men and adolescent
males, but not females (adults, sex BMI interaction,
p ¼ 0.039). Overall, this suggests not only that
myocardial steatosis is related to LV structural and
functional changes that occur in obesity, but also that
cardiac steatosis occurs early in obesity and has
signiﬁcant effects in childhood.Rajarshi Banerjee, BMBCh, DPhil
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Tesla. Magn Reson Med 2011;66:619–24.Objectively Measuring the Ghost in the
Machine: B-Lines as Uncertain Measures on
Which to Base Clinical AssessmentRaso et al. (1) describe a software claimed as “a robust
approach for developing a portable device for the
individualized and automatic detection of pulmonary
interstitial edema or ﬁbrosis,” designed to detect
B-lines. We are concerned that these are merely ar-
tifacts without anatomic correspondence (2), which
cannot reasonably or reliably be considered markers
speciﬁc for any disease, pulmonary interstitial edema
or ﬁbrosis or otherwise. These ﬁndings are seen in
normal subjects, and even in pneumonectomized
patients, that is, where there is no lung present (2).
The ultrasound artifacts described in the preceding
text are particularly frequent when low-frequency
phased-array probes are used (1).
Moreover, in the light of the Razo and colleagues (1)
appropriate acknowledgement that B-lines cannot
be quantiﬁed exactly, we wonder whether a
soft computing-based B-line analysis through a
knowledge-based model for an objective, operator-
independent, automated, and quantitative classiﬁca-
tion of the severity of pulmonary interstitial syndrome
will amplify, or minimize, this a priori uncertainty of
measurements. Despite the claim that the model
correctly identiﬁed normal subjects in 100% of cases
and was able to discriminate the 3 levels of severity of
pulmonary interstitial edema and pulmonary ﬁbrosis,
apparently using the B-line count alone, we respect-
fully ask how the tool would perform in other condi-
tions, because the B-line count is also notoriously
operator- and setting-dependent (2), and whether this
procedure, acknowledged as nonspeciﬁc (1), is able to
detect and discriminate different superimposed or
overlapping conditions of similar appearance (2).
The description of laser-like vertical hyperechoic
reverberation artifacts moving synchronously withrespiration remind us of the artifacts seen in elec-
trocardiographic tracings of pulmonary edema and
several lung diseases. As your readers will be aware,
these artifacts are unrelated to electrical activity of
the heart, and do not reﬂect cardiac potentials on the
body surface; they merely distort the electrocardio-
gram and disappear with improvement or death,
exactly like B-lines.
Although, as Raso and colleagues (1) rightly claim,
an aid to diagnosis of such diseases by such a cost-
and time-efﬁcient manner could have a high impact
on public health, we note that the gold standard
considered in this case was still a physician with more
than 9 years’ experience (1). We wonder what objec-
tive measures were considered in the clinical
diagnoses (high-resolution computed tomography, or
pulse oxygen saturation, or even pulmonary auscul-
tation). It is unclear whether an imperfect model that
incorrectly classiﬁes 5% of patients, apparently stan-
dardized on the basis of the observations of a single
expert, without an interobserver variability report, is
sufﬁciently robust. We are indeed “moving toward
pervasive health care systems in human-oriented
environments,” but this will only be a good thing if
artiﬁcial intelligence and telemedicine are based on
robust, reliable measures, and not on the ghost in the
machine.Guglielmo M. Trovato, MD*
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the Machine: B-Lines as Uncertain Measures on
Which to Base Clinical AssessmentWe thank Drs. Trovato and Sperandeo for their inde-
fatigable interest in our work (1).
We understand that the artefactual nature of
B-lines may arouse skepticism. However, there is a
